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Technological Development for Diverse Utilization of Wood Products

Development of Utilization Technology for Enlargement of Wood Products Market

1.1, ©)
Development of Wooden Exterior Products

111

Development of Wood Exterior Products, Including (4) 14
Gardening

2 3
270kgf/cm?
225kgf/cm’
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1.2,

Development of Construction Technology and
Materials for Public Works and Agricultural
Facilities
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1.3.

Development of Wooden Products Related to
Health and Welfare
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Studies on Improvement of Living Environment for 8 12
the Elderly or Handicapped in Hokkaido

4
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Development of Wooden Floor Systems from a
Viewpoint of Safety at Walking with Frozen Floor
Surfacein Winter
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133 134
Development of Gardening Products for the Aged

Development of Wooden Playstructures for
Children of All Abilities

11

12

Fig. 1.Wodden mobile gardening table (In door
type).

12

11 13

Fig. 2.Wodden mobile gardening table (Out door
type).
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1.4,

Development of Materials for Environmental
Purification from Wooden Resources

1.4.1

Utilization of Carbonized Wood Fiber for the
Absorbent of Environmental Pollutants
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Development of Recycling Technolgy for Wooden Resources

2.1

Development of Technology for Recycling
Resources from Waste Wood

211

Development of the Artificial Reefs by Wood
Particles, Sewage Compost and Sewage Ash

11
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1/10

(2

10 13
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(3)
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2.1.2

Development of Wooden Flagging Made from
Particles of Waste Wood
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Fig. 3.The flagging made experimentally (two layer
type).
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Development of Wood-Cement Composite Algal
Farming
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214
Development of Metal Remover from Waste Wood (2
11 12
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Development of Technology for Circulative
Utilization of Wooden Resources
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s
Development of Technology for Improving Properties of Wood and Wood Based Materials

3.1
Development of Building Technology and 0.94MPa 0.94MPa 3
Materials for Wooden Houses
3,640mm
311 FJ
Development of Floor-Joist Glued with Edge-to- JAS
Edge by Finger-Joint for Platform-Frame-
Construction
FJ 210
JAS
210
(2
204 206 0.14mm 0.78MPa 5
210 250g/m’
FJ 210
210 10 3,400mm
210 38mmx 235mm 400mm 2 1
206 2
8.2GPa
FJ SPF2 9.6GPa
FJ 3,640mm
FJ 7.2mm 12.1mm
210
(1) FJ FJ
Table 1. Result of bending test of manufactured
R floor-joist.
MOE MOR
(Gpa) (Mpa)
R Max 8.8 34.9
Av. 8.2 29.3
11.0mm 3.0mm 8.2mm Min. 7.6 20.9
o cv( ) 45 16.0
6
14 4
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29.3MPa 5%

19.4MPa 210 SPF2
14.5MPa 7.1MPax
0.68x 3
FJ 210
210 SPF2
10
(3
206 2 210
FJ
3
37,000 /m’
8 3,100m’
66,000 /m’ x 300mm
72,000 /m* 70,000 /m® FJ
11
312
Development of Rationalization for Wood Frame
House
5
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9
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Fig. 5.Full scale model.

3.13

Development of Utilization Technology for Large
Log of Karamatsu (Larix leptolepis Gord.)

A
B 2 1,820mm 3/4
11
2 8
1)
1/300rad
A 4,202N B 7,178N 12
A 13,925N B 2
17,015N 1/300rad
B A 17
1/300rad
9.72GPa 9.92GPa
1/300rad 32.9MPa 32.8MPa
(3
1 N50 10 15mm
N75 NO9O 10mm
A - 20mm 15mm 15mm
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(1) 24

210 19
52,000 /m’ 5
70,000 /m® 210

(5) 3,640 4,550mm 10m
64 89mm 235 286mm
4 6
(2) 4
2
1.16 3,640mm
0.90
11 12 3
)

Table 2. Span table for floor-joist of I-beam made

3.14 in Hokkaido.
Joist Pitch 64-235 89-235 64-286 80-286
Manufacturing and Practical Use of 1-Beam with oISt Atc
Timber Grownin Hokkaido 455 3960 4640 4550 5300
303 4810 5610 5510 6410

unit mm

' Flange:Todomatsu lumber

4 .
; o
|

:k\.
J|  Web:Karamatsu plywood

286

235
t
i
i

S /@ unit : mm
L s
64-235 89-235 64-286 89-286
Fig. 6. Figure of  -beam made from wood materials of Hokkaido.
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Fig. 7. Glue spreader.

37,000 /m® 1,700 /
5 1,570m*
210
89mm 15%
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(4) 10m
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3.2,

Development of Building Technology and
Materialsfor Large-Scale Structures

321

Development of Wooden Bridge with Reinfoced
Girder Using Karamatu Timber

15

Fig. 8. Press.
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.3.3.
Development of Wooden I nterior and Exterior Parts
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3.4,
Development of Technology for Improving
Durability
341
Evaluation of the Durability of Wood Used at the
Waterside
9
AAC ACQ
D
30 73
1 10
73
25 20
18 6 4
9
10
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10 11
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J. Hokkaido For. Prod. Res. Inst. Vol.14 No.4, 2000

ACQ

16%
1 AAC
14%

/Smoke-

dried

%

Surface-
charred
D%

Others
13%

Fig. 9. Details of preservative treatment.
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10 3.5.1

Development of Quasi-Fire Retardant Wood Using
Hardwood Grown in Hokkaido

11
()
.3.5.2
JAS AQ
Development of Fire Retardant for Depressing Heat
Release
10 6
2 ISO
IO
AAC ACQ CuAz (1s0 1182 (1SO 5667)
(1S05659) (1O
2% 2x 1cm 1 5660)
AAC ACQ CuAz
©)
10cm 3% 3cm
10 11
D
.3.4.2 10 10x 10x
1.5cm 50kW/m?
Evaluation of the Durability of Wood Treated with
Low Toxic Preservativesin the Sea 10
11 12
() 1
2
.3.5.

Development of Technology for Fire Improving 1

Resistance
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Fig. 10. Effect of fire retardant on heat release
rate of Sugi.
Legend control
treated with diguanidine phosphate
treated with diammonium hydobenphosphate
treated with sodium octaborate
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Development of Fire Preventive External Wall
Made of Wooden Materials
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3
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60kg/m’
6mm 20

15

100
11 12

.3.6.

Development of Wooden Products with Excellent
Design

11

3.7.

Development of Wood Materials with High and
New Performance

11

4.

Development of Technology for Combination of Wood and the Other Materials

4.1,

Development of Composite Materials and
Establishment of Technology for Manufacturing
them

411

Development of New Materials by Chemical
Processing and Combination of Veneer and the,
Other Materids

10

PEGDME
MG

11 10
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0.
Perfection of Use-Directory for Wood and Wood Based Materials
5.1,
Evaluation for Wood Quialities by Species D
1
5.1.1 (2) 15 4.7
Test of Wood Qualities for the Selection of
Todomatsu (Abies SachalinensisMast.) Plus Trees 3) 15
60.9M Pa 8.0GPa
3.5mm 0.39g/cm’
(4)
1 9
9 12
9 11 5.1.2
15 32 33 The Wood Qualities of Northern Ocean Hardwood
20.4cm 12.4m
X
1 3 45

11 9 10
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PLASTUN
17mm 27mm
70%
87% 67%
89% 103%
502kg/m’
568kg/m’
5
5cm
398kg/m’  392kg/m’
93% T
6.1% R 102% T 7.3%
R 99% T 6.4% R
97% T 52% R
14.7MPa
17.7MPa 9.5MPa
9.2MPa
11 12
5.2.

Evaluation of Propertiesfor Wood Materias

5.21

21

Evaluation of High-Temperature Dried Softwood
for Structural Use

16 22cm
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10 11

5.22

Adhesive Properties of Wood Treated with

Preservatives
10
RF AP
JAS
RF ACQ CuAz
API AAC ACQ
11
JAS
JIS K
6852
RF AP
AAC ACQ CuAz
AAC ACQ CuAz RF

J. Hokkaido For. Prod. Res. Inst. Vol.14 No.4, 2000
22

0% API

%
RF AP
AAC
18% 3
RF
AAC
APl
AAC
11 10
JAS JS
RF AP
10 11
5.23

Physical Propertiesand Durability of Natural Paints
and Adhesives



11

vOC

VOC
10
2.7x% 2.7x%
18m 9%am
185cm
415 11
209
1
72.2 27.8%
(2 1.4x 2.2x 1.5m
89.7 10.3% 85% 20
©) 75%
37.1%
60.9% 80% 30
11
12 13
12
11
2
524
Simplification of the Performance Test in Wooden
Flooring to Use the Floor Heating o5
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100 Temperature and humidity of coarse room(28days)
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Fig. 11. Comparison between coarse room and regular room.

16
14
12

M oisture content

12

10r

oNnN Do ®

P

0 500 1000 1500 2000 2500 3000

Adsorption time(h)

[ ] @)

Fig. 12. Moisture content of flooring in adsorption test.
Legend e Temperature and humidity of coarse room
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5.3.
Making a Use-Directory for Wood Materials

531

Determination of and Countermeasures for Indoor
Air Pollution of Housesin Cold Region

1 /h
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Technical Assistancefor Fortifying of Local Forest Product Industries

1.
Improvement and Development of Manufacturing Technology
1.1 1
Improvement and Development of Cutting
Technology
111
Examination Concerning Efficiency of Curve 11
Sawing
365cm 14 16cm
42mm 15
115mm
42mm 30
10 118kPa
110 15%
20 85
15%
10
365cm 14 16cm 44.3mm 70mm
32mm 6
10.4mm
115mm 42mm 12
118kPa
110 15%
37.6mm 70mm
11.6mm
27.4mm 50mm
8.6mm 9
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7 10
4.3mm
13.6mm 2 15.0mm
18cm
20cm 365cm
28mm 115mm
18cm 20cm
20% 3 4% 30%
5%
10 11
1.2
Improvement and Development of Drying
Technology
121

Saving Energy by Reconsideration of Control on
DryKiln

10

27

2
3
1 2
15
3 10
1
10 11
122
Stress Release Method of Kiln-Dried Hardwood
Lumber
11 12
4
6 1
36cm
27x  150x% 1200mm
5

14 4



1.3,

5 10 Improvement and Development of Impregnating
Technology
11
1.4,
@
20 24 Improvement and Development of Gluing and
2 4 Surface Treatment Technology for Wood
5
12 11
1.5.
11 12 Development of New Processing
11
2.
Rationalization of Manufacturing Processes
2.1
Rationalization of Sawing Processs and Drying 4 6 4 5
Process
211
@
The Improvement of Working System for Saw-
Millin
0 @
40
(©)
4)
©)
(6)
()
11
4 2 1 1 1
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Fig. 1. Pareto,chart,occurrence of events by work sampling.

2.2.

Rationalization of Processing

18

221

Development of Effective Extraction Method for

Color Changing Substances from Kiri Wood

(Paol ownia tomentosa Steud)

10 11

10 11

11

14
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2.3.
Rationalization of Manufacturing Process for
Plywood
2.3.1

Development of Softwood Structural Plywood
Warranted Strength Properties

11 6 21 JAS
JAS

10
11

(1)

0
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Fig. 2. Distribution of young's modulus of veneer.
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Fig. 3. Distribution of specific gravity of veneer.
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JAS

JAS

JAS

3.1MPa

JAS 1

11

Table 1. Classification of veneer by young's modulus and specific gravity.

E(GPe)

r
Specific gravity

3mm
4
9

91cmx 182cm

Species Grade Young's modulus
High 110 E 137 060 r 065
Karamatsu Middle 94 E 110 055 r 060
Low 69 E 94 050 r 055
High 92 E 114 036 r 040
Todomatsu Middle 78 E 92 034 r 036
Low 57 E 78 030 r 034
)
1
90%x 90cm 3 3
JAS 5 6 7 8
A C B C C C D D
A C B C C IAS
3
JAS
JAS E80-F270
2
JAS E60-F190
2
(3)
91cm 182cm
4.9GPa
15.7MPa 27 md
83
10%
1,052

31

14

9mm

927



Table 2. Result of strength properties test.

(GPa) (MPa) (MP3)
Species | Quality of veneer | The number|  Grade Y oung's modulus Bending strength Edgewise shearing
of ply E, Eqo E, Eqo strength

High 13.5 0.86 70.3 12.8 7.7

3 Middle| 11.8 0.79 66.4 11.5 7.7

Low 10.5 0.76 50.3 11.2 7.8

Young's modulus High 11.7 3.33 57.8 26.8 8.6

5 Middle| 10.3 3.04 48.2 23.7 9.0

Low 9.2 2.75 43.3 18.9 9.0

High 13.5 1.04 69.4 14.7 8.7

Karamatsu 3 Middle| 13.2 0.93 67.3 13.4 8.0

Low 11.1 0.82 62.2 11.5 7.5

Specific gravity High 10.5 3.14 51.5 26.9 9.0

5 Middle| 9.6 2.84 47.8 22.9 8.5

Low 9.3 2.65 46.4 17.6 7.8

A-C 10.9 0.89 47.3 10.2 9.2

JAS B-C 10.7 0.84 50.3 10.3 8.3

Quadlity of 8 cC 10.0 0.86 48.6 10.8 8.2

faceand back D-D 9.6 1.00 40.4 12.0 8.9

High 9.7 0.64 48.6 8.7 55

3 Middle| 8.5 0.58 40.8 7.8 5.9

Low 7.9 0.59 36.8 7.9 6.0

Young's modulus High 8.0 2.45 37.6 17.9 5.5

5 Middle| 7.3 2.16 31.2 15.4 5.4

Low 6.8 2.06 29.5 14.4 5.7

High 10.8 0.66 52.9 8.1 6.0

Todomatsu 3 Middle| 9.2 0.63 44.3 8.0 5.5

Low 8.6 0.61 43.6 7.5 5.6

Specific gravity High 8.4 2.26 385 15.0 5.6

5 Middle| 7.3 2.26 32.3 16.3 5.8

Low 6.9 2.06 30.3 13.7 5.2

JAS A-C 8.6 0.76 47.6 9.8 7.1

Quadlity of 3 B-C 9.4 0.69 55.0 8.4 6.6

faceand back C-C 9.2 0.72 49.2 9.5 6.4
Eo 0
Ew D
Eo 0

Eoo D0

Note Eo Young'smoduluswith face grain paralel to span
Esw Young's modulus with face grain perpendicular to span
Eo Bending strength with face grain paralel to span
Esw Bending strength with face grain perpendicular to span

2.4,
750 880 Rationalization of Manufacturing Processfor Board
10 11 24.1
Study on Board Industry using the Raw Material
in Hokkaido
OB

0SB
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11

Table 3. Manufacturing conditions of structural boards.

Raw materia Surface layers: Todomatsu(Abies sachalinensis)strand
24x  60x  0.5mm
Sze Width Length Thickness
Core layer: Recycled waste wood particle
1:4:1
Target Construction of boards:
Surface: Core: Surface  1:4: 1(Weight rétio)
300x 350x 12mm
Size
_ (MUF):5 @
Resin Melamine urea formaldehyde
(Hybrid)( MUF:5 &, MDI:3 &)

Hybrid board Face Core

MDI:3 &

Methylene diphenyl diisocyanate

1.0

Wax Emulsion type
Forming Non-oriented by hand forming

Moisture content of

2, 7

forming mat Surface layers Core layer
200 ,6(MUF) 5(Hybrid) 4(MDI)

Pressing min.

a)
Note @) Based onoven-dry weight of wood.

JIS A 5908
Table 4. Properties of boards(According to Japanese Industrial Standard).
SPB
Manufactured SPB Commercia boards
0SB
Resin b
Test method
. Structural OSB Particleboard
MUF Hybrid MDI plywood (Aspen) (Pype)
(Radiata pine)

(g/en)
Density 0.58 0.57 0.56 0.57 0.64 0.75
IBY MPa 0.42 0.57 0.57 1.28 0.41 0.81

I o I 4 9

MOR? (M Pa) 317 313 29.7| 55.0{ 53.1 32.9{ 22,5 19.6
MOE?(GPa) 3.98 381 365| 6.4 54 48] 24 3.0
TS9( ) 35 35 3.2 5.2 16.8 3.9

D: 2: 3: 9: 5:

6): 24

Notes: 1) :Interna bond;2) : Modulus of rupture; 3) : Modulus of dasticity;4) : Pardld to
the surface; 5) : Perpendicular to the surface; 6) : Thickness swelling(24-hoursim-
mersing at 20+ 1

)

14
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OsB
OB
OsB
11 SPB
3
4
MUF
10 5
MUF MDI 7.3 3.7 MDI
6 3
0.65 0.56 0.58
SPB
OB
11
242
(
Development of Automatic Forming Machine for
Making Thin Urethane-Bonded Wood and
Recycled Tire Rubber Panel
9 10
22 900
X 900

6 900x 900
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11
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3.1 3.2.
Analysisfor Market-Performance Curtailment of Manufacturing Cost
11 11

14 4
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Technol ogical Development for Utilizing Un-or Less-Used Forest Resources

Development of Utilization Technology of Wood by Chemical / Physical Method

1.1,

Development of Utilization Technology for
Charcoal Products

111 01
1
New Agricultural and Horiticultural Materials
Made from Heat-Treated Wood-Chip and Wood-
Chipdust
2
11
*
1
112 (3)
15g9/m?
Products Development of Wood Vinegar and Wood 1dm¥m?
Tar
Table 1. Antifungal activities by fractions from wood vinegar.
3
Antifungal activity
Fungus Acidic fraction Phenadlic fraction Neutral fraction
1.0% 0.1% 0.01%| 1.0% 0.1% 0.01% [1.0% 0.1% 0.01%
wiw wiw wiw
) Lepista sordida 100 100 13 | 100 100 14 |100 66 12
a):
10 x 100

Note a):Antifungal activity was determined with radial growth of fungal colony
after 7days incubation.

; . redial growth of fungal colony on test medium
Antifungd adtivity radia growth of funga colony on control medium * 100

J. Hokkaido For. Prod. Res. Inst. Vol.14, No.4, 2000
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Chipdust

—

Mixing

Drying

Hot water over 70

Fireproof agent

Muich

11

Wood tar washed with water

Fig. 1. Schem for preparation of mulch.

113

11

Utilization of Charcoal by Chemica Treatment

37

3 /min

275

70

250 350
0.2g
105 16
0
275
275

110 350

100
2
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1.2,

Development of Utilization Technology for Wood

Particles
121
Utilization of Wood Chips for Filter Material of
Underdrainage 9 14
1.3,
Development of Utilization Technology for
Constituents of Wood
131
1
Utilization of Wood Extractives as Cement
Disperser
@)
2
COD BOD
©)
2 3
(4)
90

J. Hokkaido For. Prod. Res. Inst. Vol.14, No.4, 2000
38



11

JSP8005

100kg

JSR 5201

11

1.4,

Development of Utilization Technology of Bio-
Mass from Forest

141
Utilization of Bamboo Grass Resource
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Fig. 2. Process of the oligosaccharide powder
from bamboo grass.
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Fig. 3. lon chromatogram of the extract from
steamed bamboo grass and its enzy-
matic hydrolizate.
Legend: A : extract of steamed bamboo grass; B : enzymatic (4)
hydrolyzate; X1 : xylose; X2 : xylobiose;
X3 O xyl<|)tr(ijose; X4 xylotetraose;
X10 : xylodecaose
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Table 2. Indices of fruit body production of Tamogitake
(Pleurotus cornucopiae) culture using steamed
bamboo grass as culture subsrate.

Substrate

Indices of fruit body production
(Fruit body weight per
culture bag / culture days)

Steamed bamboo
grass leave

Squeezed residue
of steamed bamboo
grass leave

Birch sawdust

2.76
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Table 3. Ability of the swath harvester prototype

of bamboo grass. 3
2,500rpm
rem Harvesting yield to
Rotaition frequency stand of bamboo
of flail mower unit grass
2,000 40-60
2,500 70-90
1.25m/min

Note forward speed, 1.25m/min.
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Development of Utilization Technology of Wood by Microbiological Method
2.1,
Breeding of Edible Mushroom
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Research on Molecular Biology of Edible Fungi 6 12
2.2,
Improvement and Development of Cultivation
Technology of Edible Mushroom
221
DNA Development of Swdust-Based Cultivation
DNA Technique of Shiitake (Lentinula edodes)
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222
Effect of Added Beat-Pulp on Cultivation of
Lentinula edodes and Agaricus brazei
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Dvelopment of Cultivation Technology By Using
Unutilized Waste Materials
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Research on Physiol ogical Function of Edible Fungi
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2.2.5

Study of Protection Technique of Microbiological
Contamination on Sawdust-Based Cultivation of
Edible Mushrooms
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@ Establishment of Cultivation Technique for New
Strain of Bunashimeji (Hypsizygus mar mor eus)
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Study of Stabilizing Technique on Fruit Body
Production in Sawdust-Based Cultivation of
Maitake(Grifola frondosa) and Nameko(Pholiota
nameko)
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